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(54) Measuring apparatus for 
checking the spring strut of a 
vehicle front wheel suspension 

(57) According to the invention, 
simple measuring apparatus is pro- 
duced which is designed to ascer- 
tain if the so-called spring strut (50) 
of a vehicle front wheel suspension 
has been deformed, or more specifi- 
cally if it has been bent, the appara- 
tus being designed to be used pri- 
marily on wheels equipped with 
disc brakes. 

The apparatus is used in situ, i.e. 
on a spring strut (50) mounted in 
place in the vehicle, and it is neces- 
sary only for the wheel to be re- 
moved, with the tyre and rim, so 
that the disc brake (40) is exposed. 

The measuring apparatus consists 
of an upright (1 2) which is attached 
to a base part (14, 20) designed to 
be attached, preferably by means of 


permanent magnets (24, 26) to the 
outside of the brake disc (40) The 
upright (12) bears movably a mea- 
suring arm (30) equipped with a 
length scale and projecting out from 
the upright (12) at right angles to 
the plane of the brake disc (40); 
this arm also bears movably a poin- 
ter device (36) which can be made 
to seek out the centre (60) of the 
upper fixing (55) of the spring strut 
(50) in the bodywork. After this 
adjustment, the perpendicular dis- 
tance (a) from the said fixing centre 
(60) to the plane of the brake disc 
(40) can be read off on the scale on 
the measuring arm (30). From the 
knowledge of this distance It can be 
established whether or not the 
spring strut (50) has been deformed 
or bent. 
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SPECIFICATION 

Measuring apparatus for vehicle wheel sus- 
pensions 

5 

The present invention relates to measuring 
apparatus for checking the springing and 
shock-absorbing component, known as the 
spring strut, which is incorporated in the 

1 0 wheel suspension of a vehicle, and more 
specifically the spring strut which forms part 
of the suspension of a front wheel equipped 
with disc brakes. 
.In front wheel suspension of the kind in- 

1 5 volved, the spring movements of the wheels 
in the vertical direction are generally taken up 
by a spring strut which conventionally com- 
prises a springing element and a shock-damp- 
ing device; and which extends centrally in 

20 relation to the wheel, from a point inside the 
latter directly above the centre of the wheel, 
obliquely upwards/inwards to a fixing point in 
the vehicle bodywork. This fixing point lies 
rather high, since the spring strut is fairly 

25 long. The mechanical arrangement is such 
that during operation the wheel can carry out 
its normal steering movements at the same 
time as its vertical movements occasioned by 
the unevenness of the roadway are absorbed 

30 and damped by the spring strut, which carries 
out telescopic movements simultaneously with 
a gentle swinging around the upper fixing 
point. It is of the utmost importance that the 
spring strut should remain straight, since the 

35 geometrical relationship is such that even a 
slight curvature of the strut can cause an 
unacceptable change in the setting of the 
wheel. Such a change means both that the 
tyre on the wheel is subjected to an unusual 

40 amount of wear and also that the steering 
geometry, and with it the driving character- 
istics, are impaired. 

if the vehicle is subjected to crash damage, 
even very minor damage, and particularly, of 

45 course, if the front of the vehicle is subjected 
to this kind of damage, there is a risk that the 
bodywork will be somewhat deformed, so that 
the upper fixing point for one or both of the 
spring struts of the front wheels is displaced. 

50 This can be repaired, and it can be estab- 
lished with no great difficulty by subsequent 
measurement that the fixing have regained 
their correct positions. 

However, there is also a high risk that one 

55 or both of the spring struts will have been 
bent, possibly without its fixing in the body- 
work being displaced, if there is such bending 
of the spring strut and the curvature occurs in 
a plane which is more or less at right-angles 

60 to the plane of the wheel, the strut has to be 
changed even if the bending is very slight. 
This is because it is bending orientated in this 
way which has the above-mentioned serious 
effect on the setting of the wheel; bending in 

65 other planes does not have the same effect 


and can be tolerated readily. 

Unfortunately, such damage, i.e. bending 
of the spring strut in a plane perpendicular to 
the plane of the wheel, is difficult to detect 

70 with the naked eye; as mentioned, it may be 
very slight but still have serious consequences 
for the setting of the wheel. In actual fact, this 
means that such damage can only be detected 
in current workshop practice by carrying out a 

75 complete wheel adjustment operation — if it is 
found impossible to install a front wheel in the 
prescribed way, this is an indication that the 
spring strut is bent in an unacceptable direc- 
tion. 

80 The above can be summed up in the follow- 
ing way: the fixing of the spring struts in the 
bodywork can be corrected in the conven- 
tional way after damage, such as crash dam- 
age for example, but it is not possible to 

85 establish with certainty if the spring struts are 
then holding the wheel in its correctly in- 
stalled position, since a slight but still serious 
deformation (bending) of a strut may be invi- 
sable to the naked eye. Until now it has been 

90 possible to confirm damage of this kind only 
in the above-mentioned indirect way, thus, 
when a correct wheel installation could not be 
accomplished. However, the fault is frequently 
not noticed — a slightly bent spring strut may 

95 in itself be capable of functioning — ^and a 
vehicle may leave the workshop with crash 
damage repaired although one or both of the 
front wheel spring struts are damaged. Until 
now, no method or apparatus has been pro- 
100 posed to remedy this deficiency. 

The invention is therefore based on the 
problem of providing simple measuring and 
checking apparatus with the aid of which it 
can be established easily and quickly if a 
105 spring strut mounted in place has been bent. 
This problem is solved in that the measuring 
apparatus according to the invention is en- 
dowed with the characteristics listed in Patent 
Claim 1 . 

110 An object of the invention is to provide a 
simple measuring and checking apparatus 
with the aid of which it can be established 
easily and quickly if a spring strut mounted in 
place has been bent. 
1 15 According to the invention the measuring 
apparatus is endowed with the characteristics 
set out in Patent Claim 1 . 

The invention will now be described in an 
exemplifying manner with reference to the 
1 20 attached drawings in which: 

Figure 7 is a side view of the measuring 
apparatus according to the invention. 

Figure 2 is a partial plan view of the 
apparatus, partly sectioned along the line ll-U 
125 in Figs. 1 and 3, 

Figure 3 is a side view perpendicular to the 
view shown in Fig. 1 , 

Figure 4 is a perspective view of the appa- 
ratus on a smaller scale, and 
1 30 Figure 5 is a schematic view which illus- 
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trates how the measuring apparatus according 
to the invention is used in practice. 

The measuring apparatus according to the 
invention is based on the fact that a bend in a 
5 spring strut as mentioned above must mean 70 
that the position of the upper fixing point of 
the strut relative to the actual wheel is 
changed. If the latter is equipped with a disc 
brake, its brake disc, which always has a 

10 specific fixed position relative to the wheel, 7 5 

may be taken as a starting point for establish- 
ing the said measurement changes. The mea- 
suring apparatus according to the invention is 
therefore designed to determine the perpendi- 

15 cular distance from the plane through the 80 
outer face of the brake disc to the fixing point 
of the spring strut. If this distance differs from 
a given normal value, the strut has been bent. 
The measuring apparatus is designated 10 

20 as a whole, and comprises an upright 12 85 
which is rigidly attached via a cross piece 13 
at its lower end to two legs 14 projecting at 
right-angles from the upright 12 and extend- 
ing substantially parallel to each other (see 

25 Fig. 2). The upright 1 2 is preferably made of 90 
four-sided light-weight metal tube, and two 
sleeves 1 6 and 1 8 are slidably disposed on 
the upright, similarly made of four-sided light- 
weight metal tube (sleeve 1 6 being received 

30 in the interior of the upright). From the sleeve 95 
16 a third leg 20 extends out at right-angles 
to the sleeve 1 6 and thus to the upright 12. 
Since the sleeve 16 can slide in the upright 
the leg 20, which extends substantially paral- 

35 lei to the legs 14, can be moved in the 100 
vertical direction and adjusted in a desired 
position on the upright 12. Strong permanent 
magnets 24 and 26 are attached to the outer 
end of the legs 14 and 20 respectively, the 

40 magnet 26 on the leg 20 being somewhat 105 
larger than the magnets 24 on the legs 1 4, 
The legs are designed so that the attaching or 
attraction surfaces 24' and 26' of the respec- 
tive magnets lie in the same plane, irrespec- 

45 tive of the position of the sleeve 1 6 on the 110 
upright 12. The leg 20 is also equipped with 
an arrangement comprising a supporting pin 
28 which is located above the magnet 26 and 
projects slightly beyond its attraction surface 

50 26'. The task of the supporting pin 28 will be 115 
made clear in the following. 

The upper sleeve 18 which can slide on the 
upright 12 bears a measuring arm 30 which 
projects substantially perpendicularly from the 

55 upright and is made of the same material as 1 20 
the upright 12. The measuring arm 30 is 
siidable in a sleeve 32 united with the sleeve 
18, and by means of a locking knob 34 the 
arm 30 can be fixed in the sleeve 32. How- 

60 ever, the sleeve 18 which can slide on the 125 
upright and bears the measuring arm 30 does 
not require any special locking knob, the 
sleeve 1 8 being held by a friction arrange- 
ment (not shown in detail) so that it remains 

65 in each set position on the upright 12 due to 1 30 


the moment which the relatively long measur- 
ing arm 30 exerts. The same applies to the 
adjustment of sleeve 1 6 in upright 12. 

As can be seen in Fig. 1, a painter or 
indicator needle 36 is disposed adjacent the 
free end of the measuring arm 30. On the 
arm there is also a longitudinally extending 
mm scale 38, the arrangement being such 
that an indicator (not shown in detail) on the 
sleeve 32 allows the perpendicular distance 
between the point of the pin 36 and the plane 
through the surfaces 24' and 26' of the 
magnets to be read off on the scale 38, as 
will be described. 

Fig. 4 thus shows a perspective view of the 
entire measuring arrangement. The holding 
surfaces 24' and 26' of the magnets 24 and 
26 respectively form a starting plane or refer- 
ence plane for the measuring process, this 
plane being made to coincide with the outer 
face of the brake disc of a vehicle wheel on 
which the magnets are designed to stick fast, 
thereby supporting the measuring apparatus 
on the brake disc as will be described. Adap- 
tion to the size of the brake disc is achieved 
by moving the sleeve 16 in the upright 1 2, 
and in order that the magnets do not have to 
support the whole weight of the measuring 
apparatus the apparatus is placed on the 
brake disc so that the supporting pin 28 rests 
on the upper edge of the disc. By moving the 
sleeve 1 8 on the upright 1 2 and the measur- 
ing arm 30 in its sleeve 32 (see Fig. 3) until 
the point of the indicator needle 36 coincides 
with a given point, based on the given condi- 
tions, the perpendicular distance between its 
point and the plane through the surfaces 24' 
and 26' of the magnets, i.e. the plane of the 
brake disc, can be read on the scale 38, as 
will be described with reference to Fig. 5. 

Fig. 5 illustrates how the measuring appara- 
tus 10 according to the invention is actually 
used. The Figure shows schematically how a 
brake disc 40 appertaining to the front wheel 
of a vehicle is orientated in relation to the 
wheel spring strut 50 mentioned in the intro- 
duction. The mechanical components con- 
tained in such wheel suspension are shown 
indicatively, and no more detailed description 
of them is required. The upper fixing 55 of 
the spring strut 50 is assumed to be in the 
correct place on the bodywork and the mud- 
guards surrounding the wheel and the adjoin- 
ing bodywork parts are indicated at 45. The 
centre-point of the fixing 55 is indicated at 
60. 

The measuring process is carried out as 
follows: To prepare for measuring it is neces- 
sary only for the wheel to be jacked up in the 
usual way and for the tyre with its associated 
rim to be taken off so that the disc 40 of the 
disc brake is exposed. The measuring appara- 
tus 10 is attached to the brake disc 40 by 
means of the magnets 24 and 26 after the 
sleeve 1 6 has been fixed in an appropriate 
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position on the upright 12, the supporting pin 
28 being brought to rest on the upper edge of 
the disc. The sleeve 1 8 and the measuring 
arm 30 can now be adjusted on the upright 
5 1 2 and in the sleeve 32 respectively so that 
the point of the indicator needle 36 points 
directly to the centre 60 of the upper fixing 
55 of the spring strut 50. It will be noted that 
the measuring apparatus entirely "encircles" 
1 0 the mudguards 45 which do not therefore 
need to be moved, since the centre 60 can be 
reached by the indicator needle 36 without 
any difficulty. 
The perpendicular distance x = a from the 
1 5 centre 60 to the plane through the outer face 
of the brake disc 40 can now be read off 
easily on the scale 38, If the value which is 
read off falls outside established, relatively . 
narrow limits, this indicates that the strut has 
20 been bent and must be changed. 

It is therefore the distance a according to 
the above definition which is of interest for 
the measurement, which means that the mea- 
suring apparatus 10 can be applied to the 
25 brake disc 40 in a substantially aribitrary 
lateral position; it is the parallelity of the 
upright 12 with the plane of the disc which Is 
essential. Consequently, the movement of the 
measuring apparatus 1 0 along the plane of 
30 the brake disc has no effect, although it 
should not be tilted relative to this plane. 

The measurements can be either absolute or 
relative, i.e. if the measuring apparatus 10 is 
made with a good degree of precision and the 
35 scale 38 is graduated in a suitable way, the 
arrangement can be calibrated so that the 
absolute measurement a can be read off on 
the scale 38. However, in practice it may be 
equally expedient to use the apparatus for 
40 relative measurement, i.e. a measurement 
value is read off with the measuring apparatus 
attached to an exactly identical type of vehicle 
(or wheel suspension) to that which is to be 
checked and wherein it is known that the 
45 spring strut has no fault. Any possible devia- 
tion from the correct measurement a can then 
easily be confirmed in the checked vehicle. 
Also, special calibration adapted to the mea- 
suring apparatus of the invention can be pro- 
50 duced for various types of vehicles and sus- 
pension. 

Naturally, the invention is not limited to the 
embodiment of the measuring apparatus 
shown and exemplified here. Although the 

55 magnets 24 and 26 provide simple and easily 
handled means for attaching the measuring 
apparatus to a brake disc, simple clamping 
arrangements, for example, which engage on 
the edge of the disc could also be envisaged. 

60 The supporting pin 28 is not an absolutely 
essential part but may be omitted. In other 
respects as well, a worker in this field will be 
able to propose modifications to the measur- 
ing apparatus according to the invention with- 

65 out exceeding the scope thereof. 


CLAIMS 

1 . Measuring apparatus for checking the 
spring strut of a front wheel suspension of a 

70 vehicle, and more specifically a front wheel 
which is equipped with disc brakes, the mea- 
suring apparatus being operable, in use, to 
establish whether any relative displacement 
has occurred between the wheel and the 

75 upper fixing of its associated spring strut to 
the vehicle bodywork, characterized in that 
the measuring apparatus comprises an upright 
attached to a base part which is equipped 
with fixing devices which, with the selected 

80 front wheel removed, engage on the outer 
face of the exposed brake disc in such a 
manner that the base part supports the up- 
right substantially parallel to the plane of the 
disc, and also a measuring arm which can be 

85 moved relatively to the upright and which 
extends out from the upright in a direction 
perpendicular to the plane of the brake disc 
and carries an indicator or pointer arrange- 
ment, the arrangement being such that the 

go centre of the said upper fixing of the spring 
strut can be sought out by the pointer ar- 
rangement by appropriately moving the mea- 
suring arm, whereafter the perpendicular dis- 
tance (a) between the plane of the brake disc 

95 and the fixing centre can be read off in 

absolute or relative values on the measuring 
arm. 

2. Apparatus according to Claim 1, char- 
acterised in that the fixing devices for the 

100 base part consist of permanent magnets de- 
signed to engage on the outer face of the 
brake disc. 

3. Apparatus according to Claim 1 or 2, 
characterised in that the base part comprises 

105 two fixed legs projecting out from a cross 

piece on the upright, and also a third movable 
leg, co-acting with the former legs and dis- 
posed on the upright. 

4. Apparatus according to Claim 3, char- 
1 1 0 acterised in that the movable leg is equipped 

with a projecting supporting heel, supporting 
pin or the like, disposed on the outer end of 
the leg and designed to rest on the upper 
edge of the brake disc when the base part is 
1 1 5 applied thereto, and to transfer some of the 
weight of the measuring apparatus to the 
disc. 

5. Apparatus according to either of Claims 
3 or 4, characterised in that the third leg 

120 appertaining to the base part and the measur- 
ing arm are both connected to their own 
sleeves which in turn are siidably connected 
to the upright, the sleeves being equipped 
with friction or locking devices, by means of 

1 25 which they can be held securely in a desired 
position on the upright. 

6. Apparatus according to any of the pre- 
ceding Claims, characterised in that the indi- 
cator or pointer arrangement comprises a nee- 

1 30 die, a pointer or similar member, which pro- 
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jects out from the measuring arm, the arm 
being slidably received in a sleeve united with 
the sleeve of the upright, a friction or locking 
arrangement being provided for holding se- 
5 curely the measuring arm in a desired position 
in said first mentioned sleeve. 

7, Apparatus according to Claim 5 or 6, 
characterised in that the upright and the mea- 
suring arm are made of four-sided light-weight 

10 metal tube, while the sleeves arranged in and 
on the upright are similarly made of four-sided 
light-weight metal tube with dimensions such 
that they engage the four-sided tube of the 
upright with a sliding fit. 

15 8. Apparatus according to any of the pre- 
ceding Claims, characterised in that the mea- 
suring arm is equipped with a graduated 
length scale from which the position of the 
pointer arrangement can be read. 

20 9. Measuring 'apparatus for checking the 
spring strut of a vehicle front wheel suspen- 
sion constructed, arranged, and adapted for 
use substantially as hereinbefore described 
with reference to, and as shown in, the ac- 

25 companying drawings. 

Printed for Her Matesty s Stationery Office 

by Burgess & Son {Abingdonj Ltd — 1983. 

Pubrished at The Patent Office. 25 Southampton Buildings 

London WC2A 1AY. from which copies may be obtained 


